The synthesis of peptides by reversal of the normal, hydrolytic reaction of proteinases offers several advantages over conventional chemical methods (Fruton, 1982) . For such syntheses, one of the most commonly used proteinases is thermolysin, a heat-stable Znmetalloendopeptidase that has the additional advantage of minimal esterolytic activity. We have been studying the thermolysin-catalysed condensation of Z-Asp and Phe-OMe to form Z-Asp-Phe-OMe, a precursor of the sweet peptide derivative aspartame (Asp-Phe-OMe). The mechanism operating in this synthesis, first reported by lsowa ( 1 1 ul. (1979) . has been studied in some detail (Oyama ct ul., 1981) . These workers proposed an obligate binding of Z-Asp, followed by a rate limiting binding and reaction of Phe-OMe by a general basecatalysed condensation. This mechanism is in general terms the reversal of the mechanism of peptide bond hydrolysis. In order to compare more closely the hydrolytic and synthetic reactions we have looked a t their susceptibility to non-specific and specific metalloendopeptidase inhibitors.
The synthesis of Z-Asp-Phe-OMe was monitored by h.p.1.c.. using isocratic elution [60%, vjv, methanol/ 0.15%. vjv, HCIO,, 2mljrninl on C-18 cross-linked silica. Syntheses were performed in a volume of 1 .O ml, containing 26 p-thermolysin, Z-Asp (from 0 to 0.3 M) and Phe-OMe (from 0 to 0.4 M). Hydrolytic activity was determined by the hydrolysis of azocasein (Beynon et ul., 198 1 ) or furylacryloyl-Gly-Leu-NH2 (FAGLA) (Feder, 1968) . inhibitors used were EDTA ( 0 -6 m~) and the specific metallo-endopeptidase inhibitor phosphoramidon [N-( I.-rhamnopyranosyloxyhydroxyphosphinyl)-Leu-Trp] Table 1 summarizes the inhibition data for the synthetic and two hydrolytic reactions. The chelator is inhibitory in all reactions, as would be expected for the critical role of the active site Zn atom. The relative values of the IC,,, values for EDTA may reflxt the high concentrations of substrates that are exployed in the synthesis. Phosphoramidon is also able to diminish all reactions. Inhibition of the synthetic reaction is considerably less than for either of the hydrolytic reactions but this might reflect the marked pH dependence of the efficacy of this inhibitor. Preliminary analyses suggest Abbreviations used: Z. benzyloxycarbonyl: OMe. methoxy; FAGLA.
(0 I O O p M ) .
furylacryloyl-(;ly-Leu-NH:. Hydrolysis that phosphoramidon is competitive with respect to ZAsp but non-competitive with respect to Phe-OMe, consistent with the proposed mechanism of initial binding of Z-Asp. Inasmuch as both inhibitors are directed towards the active site metal ion it is not surprising that they affect the synthesis of Z-Asp-Phe-OMe. Control experiments have established that ionic strength effects due to the high concentrations of Z-Asp and Phe-OMe are not responsible for the changes that are observed here. Both Z-Asp and Phe-OMe are weak inhibitors of the hydrolysis of azocasein by thermolysin. Z-Asp is the more potent and provides coincidental evidence for the mechanism proposed by Oyama c~t ul. (1981) . Further work is needed to elucidate the basis of the subtle differences between inhibitor effects on the normal and reverse reactions; such studies have a direct bearing upon the optimization of peptide synthesis by thermolysin.
